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SUMMARY 
1. This study has been made to give comparisons of agri-
cultural resource productivity in yarions areas of Iawa. It also 
attempts to explore some of the reasons why productivity is 
low in particular counties and areas. 
2. Using different methods of estimation, it was found that 
productivity of labor is lowest in southern Iowa counties while 
it is highest in north-central Iowa counties. Rcsidual labor pro-
ductivity estimates show returns as low as $1,377 per worker 
in Appanoose County in 1945 and as high as $5,413 for Cherokee 
County. Average labor productivity was $1,679 in the Southern 
Pasture Area, $2,941 for the Eastern I.1ivestock Area,' $2,650 
for tlle Northeast Dairy Area, $3,550 for the Central Cash Grain 
Area and $3,817 for the Western Livestock Area. 
3. Capital productivity was found to be particularly high 
in southern Iowa where opportunities arc great for investment 
in livestock, pasture improvement, conservation practices, farm 
enlargement and other practices. Returns 011 capital tend to be 
particularly great where operators are short 011 funds. 'Without 
sufficient capital the farm operator can use neither his labor 
nor land most productively. 
4. Levels of farm family living tend to parallel the patterll 
of resource productivity over the state of Iowa. 'Without ample 
capital, the farm family has low income because (a) resources 
cannot be used efficiently and (b) few resources are available 
for producing income. 
5. A detailed study of resource productivity in southern 
Iowa indicated that the returns on capital wcrc considerably 
above interest rates which must be paid for borrowcd funds. 
Similarly, farmers estimated that use of additional capital 
would return a mnch greatcr income than the cost of borrowed 
funds. 
6. The reasons why the southern Iowa farmers in the sample 
do not nse more capital to increase the productivity of their 
labor and capital can be summarized as follows: 61.5 percent 
yiewed uncertainty in some form to be too great; 9.2 percent 
looked upon debt as being "bad"; 2.8 percent were unable to 
obtain additional credit; while the remainder looked upon health, 
labor or tenure as limitations. Few farmers consider interest 
rates as a limiting factor to use of borrowed capital. 
7. Resource productivity can be increased in several different 
manners. One important opportunity is the use of more capital 
per farm through farm enlargement and investment in livestock 
and improved soil and crop practices. This opportunity is par-
ticularly great in southern Iowa where the amount of capital 
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employed per worker is low. Another opportunity exists in the 
transfer of labor and young persons to other farming areas and 
other industries where these persons can increase their incomes. 
8. Many of the forces contributing to low resource produc-
tivity are outside of the control of the farm operator. Education 
and other programs of the state and federal governments need 
to be directed toward increasing resource productivity and farm 
incomes. These programs should concentrate not alone on in-
creasing technical knowledge for use in one particular location 
but also should emphasize the returns which can be obtained 
from resources if prospective farmers move to other farming 
areas or other occupations. 
Resource Productivity in Iowa Farming 
With Special Reference to Uncertainty and Capital Use 
in Southern Iowa 1 
By EARl, O. HEAIlY AND EARL R. SWANSON 
Iowa :fal'mers generally arc thought to be among the most 
efficient in the nation. They have been in the vanguard in 
adopting the results of scientific research. New crop varieties 
and new machines have encountered rclatively little resistance 
in Iowa as compared to other agricultural areas, However, ef-
ficiency in the use of agricultural resources also may be assessed 
by other criteria. One criterion for judg'ing the performance 
of an economic system is the total amount of goods and service'S 
that arc produced with a given set of resources and technical 
knowledge. 
Economic analysis gives the conditions which must hold true 
if the total product or return is to be at 11 maximum for a given 
quantity of reS01ll'ces, If the value 'of total agricultur111 produc-
tion of Iowa is to be as great as possible from the resources in 
use, each farmer must arrange his resources so as to yield the 
gTeatest value of product. This condition implics that it would 
be impo~sible for the individual farmer to increase his earnings, 
given his preferences for leisure time, etc., by transferring a 
resource from its present usc to another use within the farm 
business. 
For example, if by transferring a bushel of corn from hogs 
to cattle, profits for the farm as a unit arc increased, then the 
criterion of maximizing the value of the total agricultural prod-
uct demands that this bushel of corn be shifted to cattle feeding. 
Formally this condition requires that the marginal value prod-
uct of 11 given resource should be the same in all of its alter-
native uses within the fal'm.2 
1 Project 1199 of the Iowa Agricultural Experiment Station, 
o The term marginal value product or marginal productivity refers to 
the return on or the amount added by the last unit of resource being con-
sidered. A bushel of corn may return $1.30 when fed to cattle, $1.40 when 
fed to hogs or $1.65 when fed to mill{ cows, If 3 bushels are used and 1 
is allocated to each of these uscs. the average return or value productivity 
is $1.45. However. if only 2 bushels are in usc and 1 is allocated to milk 
cows, the marginal value productivity of the third bushel given to feeder 
cattle will be $1.30: this is the "wI'gillal l11'oductivity of the third bushel. 
"l\Iarginal productivity" thus always refers to the amount added to total 
,'eturn or product. In the example abo\'c, if only 1 bushel of corn is available 
to be used for the three classes of livestock, its marginal productivity is 
$1.30 when used for feeder cattle, $1.40 when used for hogs and $1.65 when 
used for milk cows. The same meaning applies to "wl'gillal product when the 
resource is labor, machinery. land or capital in other farms, Marginal l'hY8-
ioal IJl'Oc!1tctivify refers to the phrsical output (bushels of corn, pounds of 
pork, etc.) added by 1 unit of resources while marginal value productivity 
refers to the value of the physical product added by 1 unit of resource. 
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Efficiency in the sense outlined here, of course, is nothing 
more than what has been traditionally known as good farm 
management. If Iowa agriculture as a unit is to be as efficient 
as possible there is another set of conditions which must be con-
sidered. These conditions are concerned with resource allocation 
among· fanns and farming areas. The question then becomes! 
Is it possible to increase productivity by shifting a resource from 
its present employment to another use within Iowa agrieu1ture? 
Movement of resources among farms is then involved and the 
condition for a maximum value of total product is that the 
marginal returns to a given resource within a farm must be 
equal to or greater than its marginal returns on any other farm. 
Finally, agriculture does not exist in isolation from the other 
sectors of the nation's economy. The above analysis may be ex-
tended; the efficiency criterion then demands that the marginal 
returns to a given resource employed in agriculture be equal 
to the remuneration in its highest paid alternative nonfarm 
employment.3 
OBJEC'l'IVES OF STUDY 
The central objective of this study is to exam inc area dif-
ferences in resource productivity in Iowa agriculture. 'l'hese 
estimates have been derived in the manner outlined below. Sta-
tistics of this nature provide a basis for suggesting reorganiza-
tions of resources which may not only add to farmer income 
but also increase the national welfarc. 
To what extent are the conditions of efficiency, as outlined 
on previous pages, approximated in Iowa farming? Although 
many intangibles, such as direct enjoyment from farming and 
the ultimate ends 01' goals of farm people, are involved, exami-
nation of the value of product forthcoming from various cate-
gories of resources in different farming areas is of importance 
in snggesting directions of adjustment. 
A second objective of the study is examination of the reasons 
why farmers do not use more resources where they are clearly 
profitable. Production effieiency depends upon, among other 
3 '1'he implications of this statement arc of special importance because of 
the nature of demand for a~ricultural commodities. Estimates of demand 
relationships lead to the belief that the elasticity of demand for farm prod-
ucts is unity or less. Under an inelastic demand (a demand elasticity less 
than unity) an improvement in resource use by reallocation of resources 
within agriculture (to increase the total physical product) may result only 
in a redistribution of the original total revenue or even a decrease in total 
revenue. Demand is elastic when a greater total production will bring in a 
greater total revenue (the percentage increase in production is greater than 
the percentage decrease in price). Demand is inelastic when a greater total 
production returns a smaller total revenue (the percentage decrease in price 
is greater than thc percentage increase in production). The latter condition 
evidently characterizes the aggregate of agricultural output. (See Cochrane, 
'V. 'V., Farm price gyrations. Jour. Farm Econ. 29:383-408. 1947.) 
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:factors, the behavior pattern of farmers and their access to 
control over resources. Therefore following an area productivity 
comparison, a detailed investigation is made of capital use and 
attitudes of farmers with respect to borrowing. While the pro-
ductivity comparisons apply to the entire state, the study of 
forces conditioning capital use has been restricted to southern 
Iowa. 
The concern of' this study is that of area differences in re-
source productivity. Great differences also exist within areas in 
respect to (a) the manner in which resources are employed (b) 
the returns on resources. Thesc aspects of resource productivity 
are not examined since other studies are under way which 
analyze the differences in returns between farms. However, the 
difference in resource productivity between farms is equally as 
great as the differences between areas even as large as a county. 
FARM RETURNS AND MOBILITY 
Not only are interregional differences in the economic pro-
ductivity of resources of concern to the consuming public, but 
they are also of vital concern to farm operators themselves. 
Farmers have two methods of increasing the returns from given 
capital. One is to make a more efficient use of resources on the 
farms where they are located. Another is for farmers to move 
their labor and capital to other locations where returns from 
resources are greater. While this opportunity is restricted for 
older operators and owner-operators, beginning farmers and 
renters who have not yet purchased a farm do have this oppor-
tunity. To the extent that area differences in returns from trans-
ferable resources such as labor and capital do exist, the total 
economic return from Iowa agriculture might be increased as 
resources move between areas. Educational efforts, while having 
been devoted largely to the organization of farm resources at a 
given location, might well bring about a greater total farm return 
by facilitating movement of farmers between areas if it can be 
shown that important differences in resource rewards do exist. 
ANALYSIS OF RESOURCE PRODUCTIVITY BY 
TYPE-OF-F ARMING AREAS 
Ideally the information needed for a within-Iowa efficiency 
study would include data on the productivity of each resource 
employed on every Iowa farm. Current farm accounting pro-
cedures do not permit the identification of each resource with its 
individual contribution to the farm's production. (An arbitrary 
imputation process is usually employed, with one resource being 
the residual claimant.) However an indication of comparative 
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resource productivity may be gained by the grouping of farms 
by areas. 
Two sources of data arc utilized in this analysis. Productivi-
ties are estimated from farm survey records and from the fed-
eral Census. Holmes4 has divided Iowa into areas on the basis 
of the predominant type of farming as determined by average 
combinations of crop and livestock enterprises. In the following 
treat.ment of the inarginal productivities derived from produc-
tion functions, Holmes'" classification is followed. The cenSHS 
material is divided into slightly different geographic areasG to 
permit the separation of an Ul'ell covered by a sample survey 
which was conducted in connection with this investigation. 
SAMPLE DATA AND MARGINAL PRODUCTIVITY COMPARISONS 
One set of data for comparing inter-area efficiency is ob-
tained from a study of farm survey records. 7 'l'his information 
is based on a random sample of 738 Iowa farms for the yeal' 
1939. Records were obtained by survey on the output of prod-
ucts, their value and the input of resource or expense items for 
the l-year time period. Using multiple regression analysis,8 the 
marginal productivities of the various resource classes were 
estimated for each major Iowa farming' area (table 1). These 
TABLE 1. MARGINAL PRODUCTIVITIES* OF CBUTAIN CLASSES OF 
RESOUHCES BY TYl'E-OF-FAR:>lING AHEAS: IOWA, 193!l.t 
Land and Equip· Livestock l\1isecl-
Area buildings Labor ment and feed laneuuE! 
expense 
Northeast Dairy Area _________________ . __ 0.0331 O. 0!l73 0.H84 0.6588 0.3783 
Cash Grain Areu _______________________ .. _____ 0.06!5 0.1066 0.1809 0.4177 0.3693 
Western Livestock Arca -_ ............... 0.0382 0.0302 0.2410 0.7130 0.4037 
Eastern Liv_stoek Area __________________ 0_0398 0.0685 0_2J.17 0.5012 0.3407 
Southern Pasture Area ... _._ .. _ ........... 0.0187 0.01!!! 0.3133 2.0-119 0.4025 
-
*!vlarginnl returns per dollar of input estimated at the geometric means of grOF=R saleR rmd 
the respective input. See Appelldix C (I). 
tHeady, op. cit., p. 996. 
• Holmes, C. L. and Crick man, C. 'V. Types of farming in Iowa, II. Iowa 
Agr. Exp. Sta. Bu!. 374. 1938. 
"Ibid. 
" See Appendix A. 
1 Heady, Earl O. Production functions from a random sample of farms. 
Jour. Farm F.con. 28:989-100·1. 101G. 
B The function used Was linear in the logarithms (Cobb-Douglas). 'I'his 
type of fUnction permits diminishing marginal productivity for each resource, 
but as,;Hmes the various elasticities to be constant throughout the range of 
obscl'vations. See Appendix B. 
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values represent the added return that might be expected from 
the addition of another dollar investment in the resource being 
considered. That most of the estimated productivities are less 
than a dollar does not mean that additional investments would 
not have been profitable. In the case of land and buildings, :for 
example, the results may be interpreted as approximating the 
annual rate earned that might be expected :from an additional 
dollar invested. The ranking of the marginal productivity figures 
h; consistent with those based on census data which are presented 
in the next section.D Productivity for land is grcatest in the 
Cash Grain Area, which is composed mainly of Clarion-Webster 
soils and is lowest in southern Iowa where Shelby, Sharpsburg, 
Lindley, Weller and associated soils are concentrated. I,abor 
productivity is lowest in the Southern Pasture Area where the 
concentration of labor compared to capital resources is greatest 
in the state. While the population densit.y is not greater in this 
area, the amount of capital in land, buildings and other forms 
is smaller per farm worker. Conversely, the marginal produe-
tivity of capital in the form of equipment, livestock and miscel-
laneous expense is greater in the southern area than in other 
parts of the state. Again, it is here that the concentration of 
capital per worker is smallest. Since the- 738 farms constitute 
a. random sample of Iowa farms, some of the area differences, 
of course, may be attributed to :fluctuations in random sampling. 
Therefore, a statistical test of significance was performed to 
determine if differences as large as these could reasOllably have 
Ilrisen from sampling error. The resource which displayed the 
highest marginal productivity was livestock in the Southern 
Pasture Area. This marginal productivity was significantly dif-
ferent from that of other areas. tO This means that in 1939, 
intensity of livestock operations in the Southern Pasture Area 
was limited to the point whcre the marginal returns were very 
high compared to othcr arcas. From the concept of diminishing 
returns it is reasonable to expect that the marginal returns to 
• Each of the se\·eral methods of estimation employed In comparing the 
relative productivity of resources In southern Iowa has its own particular 
limitations. However, they all point to the same general conclusions-the 
productivity of labor is low as compared to other resources in the same area 
and as compared to labor in other areas. A third source of data and esti-
mates also supports this proposition. This third set of estimates Is based on 
a random sample of information whiCh one of the writers helped obtain 
as the basis for productivlties derived from structural equations by C. Hild-
reth (Problems in the Estimation of Agrlcultul"al Production Functions, 
Mimeographed. Iowa State College. 1949). The marginal productlvities based 
on this stud~' were derived as follows. 
Resource Crop labor ____________________________________ _ 
Livestock land (mainly pasture) _______________ _ Crop land _____________________________________ _ 
Crop equipment and services ___________________ _ 
Livestock and equipment _______________________ _ 
10 5 percent level of significance. 
Marginal productivity 
in dollars (mean) 
.019 
.326 
.949 
.515 
5.620 
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livestock in this area would decrease with more intensive live-
stock operations. However, use of additional livestock capital 
in southern Iowa would tend to bring its returns into line with 
that of other areas. 
Similarly, southern Iowa labor productivity might be increased 
in rela.tion to that of other areas by a transfer of labor out of 
this area. The probability tests indicate a significant difference 
(at the 20 percent level of probability) between the Cash Grain 
and the Southern Pasture areas in labor productivity. However, 
the indicated differences in labor productivity are supported by 
the average calculations from census data outlined below. 
CENSUS DATA AND AREA PRODUCTIVITY DIFFERENCES 
The federal Census of 1940 and 1945 provides a second basis 
for estimation of how Iowa agriculture fails to attain the pro-
ductivity criteria outlined previously. The returns for human 
activity (labor and management) in each of the various areasll 
may be estimated by subtracting a payment to the other factors 
(land and capital) from the total va~ue of' farm products pro-
duced per worker (table 2). A considerable variation is evident 
among areas with respect to returns per worker for their efforts 
in production. The estimated returns per worker in the Northern 
Cash Grain Area were over two times as high as those in the 
Southern Pasture Area in both 1939 and 1944.12 
Certain shortcomings of census data should be noted. No 
deductions from gross income have been made for such items 
as feed and livestock purchased, fertilizer and lime and other 
miscellaneous operating expenses. But since these costs prob-
ably vary proportionately to the capital associated with the 
worker, the large inequalities of returns per worker would not 
be materially affected. The labor estimates from the Census (see 
third footnote to table 2) are based only on one sample during 
the year. Therefore it is possible that the actual labor used in 
different areas with their varying seasonal requirements might 
11 The subdivision of Iowa into areas is slightly modified from that used 
in the production function study by Heady. See Appendix A. 
12 The rates of return selected for rewarding the factors other than labor 
In table 2 are somewhat arbitrary. The market rate of interest for loans 
extended for a specific type of capital mayor may not be a gOod approxi-
mation of the actual productivity of the class of resource conSidered. It is 
Important to consider the effect of using rates of return to land and capital 
other than the 5 and 6 percent employed. The mean marginal productivlties 
estimated in table 1 indicate returns on equipment and livestock to be con-
siderably above the rates used in preparing table 2. Thus the use of "rates 
estimated from the production function analysis would decrease the marginal 
returns to labor in all areas. The mean marginal productivity of livestock 
capital for the Southern Pasture Area was significantly higher than that of 
any other area. Therefore the use of this higher rate would eause an even 
larger inequality of the average produetlvitles of labor as presented In table 
2 and our eonclusions with respeet to regional differences would still hold 
true. 
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TABLE 2. AVERAGE PRODUCTIVITIES* PER WORKER BY TYPE-OF 
FARMING AREAS: IOWA 1939 AND 1944.t 
Type-of-farming area 
Northern Cash Grain .................................................. . 
Western Meat Production ..................•......................... 
North Central Cash Grain ........................................... . 
Eastern Meat Production ........................................... . 
Northeast Dairy ....................................................... _ .. . 
South Central Pasture ..............•................................... 
Southern Pa.tura ... _ .................................................... ,. 
8tate .............................................................................. .. 
Average productivity in Percent 
dollars per worker~ increase 
---.--,-----1 1939-1944 
1939 1944 
1421 
1295 
1335 
1046 
886 
847 
589 
1079 
3854 
3817 
3550 
2941 
2650 
2251 
1679 
3OG1 
171 
195 
166 
181 
199 
166 
185 
184 
*Theoo may be interpreted as marginal productivitics if it is IlssumLd the the aggregate 
production function in each area is homogeneous of the frst degree and that the rate. of re-
ward for land and capital med in imputation aTe the actual marginal prcductivitics. The 
rates used were: land, 5 percent; livestock, 6 percent; and implements, 6 perrent. 
tU. S. Census of Agriculture. 1945. Vol I, Part 9. 1947. 
:j:Worker is defined as a person 14 years old ar.d over werking on the fnrm the equivalent 
of 2 or more days during the I".t week in March 1940 and the first week in January 1945. 
not be accurately identified. However, knowledge of the char-
acteristics of farming in the different areas docs not support 
the fact that this could cause such wide discrepaneies, Neither 
does the existenee of part-time farming appear to be of suffi-
cient magnitude to affect these results. Differenees as wide as 
these also arc difficult to explain on the basis of quality of labor. 
Furthermore, any attempt to explain differenees in productivity 
of workers among areas on the basis of non-monetary ineomes 
in an empirical fashion is fraught with a difficulty which in-
volves the placing of dollar values on farmers' attitudes toward 
farming in the various areas. If the 1939 difference between the 
Northern Cash Grain Area and the Southern Pasture Area 
($1,421 minus $589, or $832) can be explained by saying that 
the farmer in the Southern Pasture Area had $832 worth of 
income of a psychie nature, then there would exist no ineffi-
ciency with respeet to the use of labor in Iowa agriculture. 
However, there is little reason to believe that the "enjoyment 
from farming" varies significantly among areas within Iowa. 
RELATION OF CAPITAL TO LABOR PRODUCTIVITY 
It should be emphasized again that an ontflow of labor from 
southern Iowa is not the sole method by which productivity of 
this resource may be increased, The situation may be improved 
by the introduction of more capital or perhaps merely by dif-
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TABLE 3. VALUE OF FARM PRODUCTS SOLD, TRADED OR USED BY FARM 
HOUSEHOLDS; VALUE OF LAND AND BUILDINGS; VALUE OF UVE-
STOCK; AND VALUE OF IMPLEMENTS AND MACHINERY, 
BY TYPE-OF-FARMINO AREAS: IOWA, 1939.* 
Total Value of Value of Value of 
value land and Value of implements total 
'fype-of-farming area produced buildings livestock and capital 
per per per machinery per 
worker worker worker per worker 
worker 
- (in dollars per worker) 
Northern Cash Orain ...................... 2,065 10,423 1,057 984 12,464 
Western Meat Production .............. 1,798 8,066 945 710 9,721 
North Central Cash Grain .............. 1:930 9,811 858 892 11,561 
Eastern Meat Production ............. 1,493 7,018 896 699 8,613 
Northeast Dairy .............................. 1,293 6,129 947 737 7,813 
South Central Pa.ture .................... 1,191 5,254 827 522 6,603 
Southern Pa.ture .............................. 827 3,436 738 362 4,536 
State .................................................. 1,537 7,232 902 713 8,847 
*U. S. Census of Agriculture. IbId. 
TABLE 4. VALUE OF FARM PRODUCTS SOLD, TRADED OR USED BY FARM 
HOUSEHOLDS; VALUE OF I.AND AND BUILDINGS; VALUE OF UVE-
STOCI{; AND VALUE OF IMPLEMENTS AND MACHINERY, 
BY TYPE-OF-FARMINO AREAS: IOWA, 1944. 
Total Value of V"lue of Value of 
value land and Value of implements total 
Type-of-farming area produced buildings livest.ock and capital 
per per per machinery per 
worker worker worker per worker 
worker 
(in dollars per worker) 
Northern Cash Orain ...................... 4,838 15,002 2,311 1,590 18,903 
Western Meat Production .............. 4,679 12,801 2,432 1,264 16,497 
North Central Cash Grain .............. 4,507 15,067 1,914 1,482 18,463 
Eastern Meat Production .............. 3,679 10,848 2,100 1,170 14,118 
Northeast Dairy .............................. 3,268 8,444 2,120 1,137 11,701 
South Central Pasture. ................... 2,837 8,339 1.947 865 11,151 
Southern Pa.ture. ............................. . 2,085 5,653 1,481 623 7,757 
Stat~ __ .. _ ............ _ ........................... _ .... 3,809 10,481 2,104 1,187 13,772 
Saurce: Derived from CenOUB data. 
ferent forms of capital. Tables 3 and 4 indicate that the returns 
to labor are associated to a large degree with the amounts of 
capital cooperating with labor in the production process. 
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AREA DIFFERENCES IN CAPITAL GROWTH 
Some idea of the rates at which farms in the different areas 
accumulated capital during the period 1939-1944 might prove 
useful in assessing the faetors that account for thc rather widc 
divergences in capital and hence productivity per worker. The 
percentage increases in the various forms of capital (table 5) 
in this period indicate a differential rate of capital growth 
among areas. The rate of increase in livestock was more rapid 
in areas with high initial amounts of capitalY The nature of 
the general price rise in this period might conceivably tend to 
confound this relation. However the priee rise with respect to 
livestock was relatively uniform throughout Iowa. Thus the 
figures on value of capital offer some sugg'estion of difference 
in physical quantity of' capital added to the various areas.14 
TABLE 5. PERCENTAGE INCREASES 1939-1944 IN YAI,UE OF PRODUCT AND 
YAIUOUS CLASSES OF CAPITAL PER WOREEH BY 
TYPE-OF-FARMlNG AlmAS, IOWA. 
Area 
N orthorn Cash Grain .... _ ................... .. 
Western Meat Production ................. .. 
North Contral Cash Grain ................. . 
Eastern Meat Production .................. . 
NortheR"t Dairy ................................... . 
South Central Pa.tUTe ... _ ................... .. 
Southern Pasture ................................ .. 
Stata ..................................................... .. 
Source: Derived from Census data. 
Percentage increases in value of product 
and resour('Cs per worker 
Product Land and 
buildings 
Livestock 
Implements 
and 
134 
160 
132 
146 
152 
138 
152 
147 
44 
59 
53 
54 
38 
59 
G4 
45 
machinery 
119 62 
157 78 
123 66 
131 61 
124 54 
135 G5 
101 72 
133 66 
13 The relation between percent increase In livestock capital y and total 
capital per worker in 1939 x is y::::1l1.5 + .18x. 
H An examination of livestock numbers in the period eonsidered indicates 
that the value increase was composed largely of cattle. The rates of machin-
ery accumulation appear to have been rather uniform throughout the state. 
This rate evidently was not influenced to any considerable degree by the 
amount of initial capital. The relation between perc!lnt increase in machinery 
capital y and total capital per worker in 1939 x is v=:62.9-.04x. The dif-
ferential rise in land values between areas has been pOinted out by Murray 
(I,and price rise slows down. Iowa Farm Science 3 :9-12. January, 1949). 
The magnitude of this cffcct may be noted by comparing changes between 
areas in acres per worker (table 6). 'Vith the exception of the cash grain 
areas, these appear to be approximately the same. This means that percent-
age decreases in labor and percentage increases in land in farms were 
generally rather uniform among areas. 
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It is interesting to note in table 5 that in the Southern Pas-
ture Area the percentage increase in livestock value per worker 
was the smallest of the areas, and yet the increase in product 
between 1940 and 1944 per worker ranked second for the state. 
This comparison supports the results of the production function 
study presented earlier which estimated the marginal produc-
tivity of livestock to be comparatively high in this area. Since 
the marginal value productivity of capital in the Southern 
Pasture Area was high, a small increase in investment would 
be expected to bring forth a greater increase in output than 
in the other areas. From the data on relative value of livestock 
increases, it appears that the expansion in the various areas 
was conditioned by the total capital and the income available 
pel' workcr. Several explanations might be given for this rela-
tionship. Conditions of tenure associated with the lower capital 
groups (which are more prevalent in southern Iowa.) may pre-
clude the expansion of the livestock enterprise on these farms. 
Varia.tions in responsiveness to increased prices and increased 
knowledge of various production techniques may account for 
some of the differences in rates of livestock accumulation. The 
technical characteristics of the type of farming also may play 
.a role. However this area is well adaptcd to certain classes of 
forage-consuming livestock. 
Perhaps more important, however, is the level of incomes 
in the different areas. The propensity to consume generally is 
greatest when incomes are small; families with high incomes 
tend to consume a smaller percentage (save or accumulate 
relatively more) of any increase in returns than families with 
low incomes. For example, an increase of 30 percent ($300) in 
the income of a family with previous returns of $1,000 may 
TABLE O. ACRES OF FARM LAND PER WORKER: IOWA, 1939, 1944.* 
·Area 
Northern Cash Grain .................................................. .. 
Western Meat Production ........................................... . 
North Central Cash Grl1in ....... ~ ................................... . 
Eastern Mont Production. ............................................ . 
Northeast Dlliry .......................................................... .. 
South Central Pasture ................................................ .. 
Southern Pasture .......................................................... .. 
State .......................................... _ .................................... . 
.U. S. Census of Agriculture. Ibid. 
Acres per worker 
1940 1945 
112 
97 
94 
82 
86 
95 
99 
92 
123 
114 
104 
96 
98 
109 
114 
105 
Percent 
increase 
1940-1945 
10 
18 
11 
17 
14 
15 
15 
14 
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go mainly into family living. Even if only one-half of the added 
$300 goes into living, only $150 is available for reinvestment in 
the farm business. An increase of 30 percent ($1,500) in the 
income of a family with a previous income of $5,000 may result 
in added consumption expenditures amounting to only 30 per-
cent. In this case, $1,050 is available as a base for added capital 
equipment. 
'While differences in incomc were not as great as are used 
in the example, differences of the magnitude already indicated 
(e.g., $1,128 in gross income per worker in 1940 between the 
Southern Pasture Area and the Cash Grain Area) were im-
portant as the base from which the general wartime increase 
in income started. 
The character of credit facilities and willingness to utilize 
the available credit also might have been a contributory factor 
in capital growth. Certain aspects of this problem constitute 
the latter portion of the present investigation. 
RELATIONSHIP OF PRODUCTIVI'l'Y AND 
LIVIN G I.JEVELS 
That resource productivity bears an important relationship 
to living levels of Iowa farm families is illustrated in fig. 3. 
Fig. 1. Average productivity" (dollars pel' worker) by counties, 1944. 
Source: U. S. Census of Agriculture, 1945. Vo\. I, Pt. 9. 1947. 
"Total value of farm products minus returns to land at 5 percent and 
returns to machin~ry and livestock at 5 percent. 
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Fig. 2. Average productivity (dollars per worker) by type-of-farming 
areas. 1944. 
Source: U. S. Census of Agriculture, 1945. Vol. I, Pt. 9. 1947. 
Fig. 3. Index of farm familY living. (Iowa average=100.) 
Upper f1gure-1945; lower f1gure-1940. 
Source: U. S. Senate Document No. 231. Low income families and economic 
stability. 
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These living-level indices indicate the amount of income avail-
able for family living and the number of modern conveniences 
found in farm homes. As the figures indicate, living levels, as 
an average for all families, tend to parallel the differences in 
resource productivity illustrated in figs. 1 and 2. 
The reason for the relationship between living levels and 
resource productivity is apparent. Productivity of management, 
land, labor and capital is greatest when sufficient quantities of 
these resources are available to be combined with each other. 
If the farm operator has only a small amount of capital, his 
labor may not produce much income and his standard of living 
is nccessarily low. 
ANALYSIS -OF CAPITAL USB AND PRODUCTIVITY IN 
THB SOU'l'ImRN PASTURE ARBA, 1950 
The data presented above indicate a low productivity pel' 
workcr in the Southern Pasture Area and also relatively high 
returns on livestock. Accordingly, this area was selected for 
further study. An indication that the general structure at 
resource productivity has not changed materially may be gained 
from results of a survey15 taken in July of 1950. Since the pre-
vious productivity estimates indicate a high productivity of 
capital, information was obtained to (a) provide recent esti-
mates of the productivity of capital in the area (b) indicate 
whether capital is being used to an extent which approximates 
equation of its costs and returns and (c) suggest the effect of 
uncertainty and other forces on usc of added capital in the 
nrea. 
PRODUCTIVITY ESTIMATES 
The mean marginal value productivities estimated at the 
geometric means of the total product and the respective inputs 
together with their confidence limits at the 5 percent level are 
presented in table 7. Labor was valued at $175 pel' month. Thesl' 
l'esults tend to support the previous analysis showing'the rela-
tively lo\\' productivity of labor and relatively high returns to 
livestock. The estimates of lowered productivity of machinery 
and equipment as compared to the results in 1939 (table 1) 
are consistent with the Census data. -
Analysis of the Censns data indicated that the capital growth 
during' 1939-1944 in the form of machinery was high in this 
area as compared to the remainder of the state. Increased lll-
10 See Appendix C for details concerning conduct of this survey. 
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TABLE 7. MARGINAL VALUE PRODUCTIVITIES OF' CERTAIN CLASSES OF 
INPUTS FROM A SAMPLE OF FARMS IN THE EOUTHERN 
PASTURE AREA, 1949-1950. 
Marginal value produe,tivity (in dollars) 
Input 
Mean Upper limit* Lower limit* 
----------_._.-_._._---._-- -----
Land and building......................................................... 0.0832 
Labor .•........................ _................................................... 0.0540 
Machinery and equipment........................................... 0.1815 
Livestock and feed........................................................ 0.3342 
Miscellaneous expen.e.................................................. 2.5118 
*Limit. at the 5 percent level of probability. 
0.0878 
0.5005 
0.2211 
0.3670 
6.0047 
0.0786 
-{).3925 
0.1419 
0.3014 
-{).9811 
comes and the greater availability of machinery have enabled 
farmers in this area to increase their inputs of this eharacter 
and consequently decrease the marginal value productivity of 
machinery. Comparison of the 1950 productivity figure with 
those of earlier years for machinery supports this hypothesis. 
COSTS AND RETURNS OF CAPITAL 
In interpreting the marginal value productivities of both 
livestock and miscellaneous expense categories, it is important 
to consider the nature of the time lag in production. The aggre-
gation of beginning inventory, feed fed and livestock expenses 
means that the estimated marginal returns are in the nature 
of an average which would vary, depending on the class of live-
stock and its rate of turnover. Likewise miscellaneous expense 
includes the cost of lime, which may not affect output until 
some later time period. However the returns to both of these 
classes of inputs are considerably above the prevailing rate of 
interest for loans intended to expand enterprises of this nature. 
Thus thc estimates suggest that farmers in thc area were not 
using capital to an extent that its marginal return was depress-
ed to equal its marginal cost in 1949. With production credit 
available at a 6 percent interest rate, net returns would be great, 
for example, in livestock capital with an average marginal pro-
ductivity of 33 cents. Return on the use of added labor would 
hardly be profitable, however, if the funds were to be borrowed 
for purposes of hiring added workers.16 
,. 'Whlle the estimates provided in table 7 are based on a single-equation 
production function, other computations also indicate that in the 1949-50 
prodUction year, the returns on capital in the aggregate were greater than 
prevailing interest rates. When net income was computed, the net return on 
the 90 farms averaged 16 percent on the mean capital investment per farm. 
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FARMERS' ESTIMATES OF CAPITAL PRODUCTIVITY AND USE 
To get a first suggestion of farmers' notions of capital pro-
ductivity, operators in the sample were asked how much they 
would expend in investments of various types (excluding land 
and real estate) if ready cash were available (i.e., if it were 
not necessary to assume the risks and uncertainties inherent in 
borrowing). The figures indicated arc based on the assumption 
of returns greater than eosts in the absence of borrowing. The 
increase indieated (table 8) for machinery and equipment was 
37 percent, considerably more than the computed 6 percent 
necessary to accompany a 20 percent reduction in the labor 
force. However, the farmers indicating the greatest amount of 
machinery expansion are likely the smaller operators whose 
exodus would eause the least disruption in production were a 
20 percent labor transfer to be made. Therefore the remaining 
80 percent of the farmers likely would not require an increase 
of this magnitude in machinery. (This statement supposes that 
were -a 20 percent reduction to be made in the number of workers 
in the area, it would be made mainly on small, unproduetive 
farms.) 
It is interesting to note that the gap between current invest-
ment and that which the farmer considered as profitable if 
capital were on hand was greatest for cattle feeding and smallest 
TABLE 8. EXPANSION OF CAPITAL INVESTMENT PER FARM WHICH 
FARMERS INDICATED AS PROFITABLE WITH FUNDS 
FREELY AVAILABLE, SOUTHEUN IOWA. 1950. 
Cia." 
Current 
investment 
or annual 
expenditure" 
Addoo 
investment 
with funds 
freely 
availahle 
Perc.nt 
increase 
--1--------11-------
N on-live.tock 
Protein feoo ......... _ ...................... _ .... _ ........... _ ... _.......... $336 5246 73.2 
Fertilizer, lime and pasture improvement._........... 304 145 71.1 
Machinery and equipmenL .... _ ................ _.............. 4058 1498 36.9 
Livestock 
Feeder cattle. __ . __ ........... _ ...... _..................................... III 892 803.6 
Beef ".rd. __ .. _ ............................................................ _ 1808 2660 147.1 
Sheep._ .......... _ ......................................... _ ........ _......... 357 312 87.4 
Hogs. __ . __ ..............•...............•......................•...... _.... 1012 410 40.5 
Dairy cattle................................................................ 1429 574 40.2 
Poultry ................................. _..................................... 125 46 36.8 
Total ........................................................... _ ....•............... 1--9-37-0--1-----1----Av.72.3 
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for milk cows and poultry. Thesc differences would suggest that 
investment is restricted to the greatest extent in those enter-
priscs which farmers consider "risky" or "uncertain." When 
asked to rank enterprises by their "degree of riskiness," the 
great majority of farmers place cattle feeding at the top and 
milk cows at the bottom of the risk scale. Further notes on un-
certainty in relation to capital use arc included in a later section. 
ESTIMATED EF'FECT OF CHANGES IN RESOURCE 
COMBINATIONS 
After examining the resource prodnctivities derived from 
the production functions and the estimated quantities of capital 
which farmers consider as profitable under a more certain en-
vironment, it is of interest to consider how the use of added 
capital wonld change its productivity. Accordingly, two sets 
of estimates have been derived from the data already presented. 
One set includes application of the productivity coefficients to 
some arbitrary decreases in labor and increase in machinery. 
The other set includes application of the productivity coefficients 
to the average quantities of capital which farmers viewed as 
profitable under thc situation specified. 
Using the function fitted (Cobb-Douglas) as an acceptable 
estimate of the actual production function in the 10-county area, 
the effect of arbitrary changes in the proportioning of the factors 
is investigated first.17 Since the productivity of labor is estimated 
to be low in this area, it is of interest to estimate how much 
machinery and equipment (the resource most likely to act as 
a substitute for la"bor) would bc needcd to replace labor if thc 
same gross product is to be forthcoming from the area. A 20 
perccnt reduction in thc labor force was taken as a basis for 
thc computations. A reduction by this amount in numbers ·of 
workers would entail only an estimated 6 pcrcent incrcase in 
investmcnt of machinery and equipment to allow the same gross 
product to be produced. Evidcntly the substitution of machinery 
for labor has not yet progressed to the point where a large 
amount of machinery and equipment is needed to displace labor. 
If the farmer-indicated changes in lahor and machinery 
combinations (and the likely attendant increase in averagc farm 
size) were to occur, thc effect of addcd investments in the other 
resources must still be considered. Using the farmers' expansion 
figures (table 8) in each of the resource classes (except machin-
ery), the increase in gross salcs also has been estimated from 
the productivity figures derivcd in the 1949-50 production func-
tion. On thc basis of this estimation procedure, the increase in 
17 Appendix C. (3). 
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gross sales would amount to 36 percent for the capital expansion 
figures indicated in table 8.18 These figures assume, of course, 
that product prices would be unaffccted by the increased pro-
duction. It is a reasonable expectation that for such a small 
area the price elasticity of demand is substantially greater than 
unity.19 
Given the changes indicated above (namely, a 20 percent 
reduction in the labor force, a 6 percent increase in the machin-
ery and equipment investment, and the increases in livestock, 
fertilizer and protein feed indicated by the farmers) it is of 
interest to observe the expected change in returns to labor. The 
estimated increase in labor's marginal productivity with these 
changes is about 70 percent. A change in labor productivity of 
this amount would bring the returns in the 10-county area more 
nearly into liile with labor returns in other areas of Iowa. 
UNCERTAINTY CONSIDERATIONS 
Farmers in eluded in the survey indicated that if the funds 
were .readily available (did not have to be borrowed) they would 
invest an averag'e of $6,783 (in- non-real-estate alternatives) 
per farm. They considered this amount to be near-certain 01 
returning more than the annual outlay in expenses (direct ex-
penses in the case of feeds and fertilizers, depreciation on ma-
chines, etc.). Thcy estimated that the indicated quantities of 
capital would be profitable even on the basis of techniques known 
to them. 
Thus an important question is this: 'Why do the farmers 
not employ additional capital if they view it as being highly 
profitable? One possibility is that the opportunity of borrowing 
funds was not open to the farmers sampled. To test this hypo-
thesis, they were asked how much credit might have been 
available to them had they elected to borrow added funds. A 
few did indicate that credit available was less than the quan-
tity which they indicated as profitable (the question upon which 
the figures of table 8 are based). The grcat majority, however, 
indicated that, in their belief, a greater quantity of borrowed 
funds was available than might be invested profitably. Thus of 
the two types of capital rationing or restriction, (a) that im-
,. It should be pointed out that these estimates are derived on the basis 
of the meun productivity figures (table 8). 'Were we to accept the fiducial 
limits at the 5 percent level (which are equally applicable In a probability 
sense) as the estimates of productivity, the increase in product would be 
much larger or smuller depending on whether the upper or lower limits were 
applied. 
10 Since the output of the 10-county area represents' only a small portion 
of the United States total, any decrease in price for the increase in output 
might be small. Adjustments for the whole of tho nation's agrieulture would 
have price effects of a greatly different magnitude, however. 
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posed upon the Iaxmer himself in being unwilling to borrow to 
the extent possible and (b) that imposed by the lending firm 
in restricting credit to the individual, the self-imposed type of 
restriction seems to be the major reason that added capital is 
not employed even though returns data (the productivity figures 
as compared to the cost of credit) and farmers' estimates (the 
figures of table 8) suggest the use of added capital is profitable 
in the aggregate. Only three farmers indicated that they were 
restricted in borrowing by refusal of credit a.gencies to provide 
loans. Voluntary abstention from use of credit thus seems to 
characterize the area. 
In order to pursue the question of capital limitations still 
further, farmers were asked why they did not borrow additional 
funds if they thought the investments were profitable. A sum-
mary of the replies is given in table 9. The answers have been 
grouped under the several fairly definite headings into which 
farmer responses seem to fall. Only two farmers indicated that 
they now possess more funds than might profitably be used in 
their farming business. 
These answers might also be classified into broader groups 
of reasons. One of these .is uncertainty considerations. If we 
aggregate these and include the answers of farmers who refuserl 
to borrow because of price uncertainty, "lack of nerve" to bor-
row, risk-scale aspects, yield uncertainty and equity consider-
ations, we find 61.5 percent of the farmers refused to use addi-
TABLE 9. REASONS GIVEN BY WARMERS FOR":NOT :BORROWING 'l'0 
EXPAND OPERATIONS. SOUTHERN IOWA. 1050. 
Reason Number Percent 
-~-----------·-·-------I·----'--~ ----
Prices are too uncertain. ___ ....... _______ ............ _._. ___ . _____ . ___ .......... _._ ......... .. 28 25.7 
Is satisfied with present scale of operations and doe. not wi.h 
to a •• ume risks of expan.ion._. __ .............................. _ ............... _ .. _._ ... _ 21 19.3 
Health and lor age prevents expan.ion ......... _ ....................... _ ............ __ 16 14.7 
In debt enough now relative to assets (equity considerations) ...... __ 13 11.9 
"Bad to be in debt" or just "doesn't believe in it ........ _. ___ .. _...... 10 0.2 
No land available to buy or renL ...... _ ...•................................ _._........ 8 7.3 
Doesn't have the nerve to borrow_ •..... _ ........ _ ....•.. _ .....•...................... __ 4 3.7 
Can't get any more credit. __ ...... _ ... _ ...................... __ .............................. 3 2.8 
Can't get dependable labor._ •..................... _._ .... _ .. _ .......... _ ............... _... 2 1.8 
Has enough money so there is no need to borrow ... __ ....................... 2 1.8 
Crop and livestock yields (physical) are too uncertain.................... 0.9 
Plans to move this yea •. __ ........... _ ...................................................... _ 0.9 1------.. 1-----
Total.. .................................................................... _............ 109 100.0 
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tional capital because of risk or uncertainty considerations. 
(Equity limitations also fall in the risk or uncertainty category 
because it is the decline in owner assets relative to liabilities 
which causes additional borrowing to take on increased uncer-
tainty.) Another major category can be termed factor limitations 
and includes the operator's inability to obtain more resources 
even if funds were available and his unwillingness to expand 
operations because of' age and health (inability to rent land, lack 
of limited labor and the restriction of the operator's age or 
health as a limitation in the management factor). This aggre-
gate category then includes 23.8 percent of the farmers inter-
viewed. Of the remaining 14.7 percent of the farmers (those 
not restricted by uncertainty or by factor limitations), 9.2 per-
cent refuse to borrow because they look upon borrowing as "bad 
or undesirable." Uncertainty of thc JI!.arket and production 
process thus appears to be the dominant reason why farmers 
in the area refuse to increase the production from their units 
through the addition of borrowed capital. 
These responses were obtained in interviews with farmers, 
just before and at the outbreak of the Korean conflict. The 
inf1ationary surge of prices and the prospects of a long-lived 
defense program .liad not yet crystallized. Thus part of the 
uncertainty of using credit expressed at the time of the survey 
may have been erased by the international outlook. In this case, 
farmers in the area may add capital at a rate more rapid than 
that suggested by the survey data. 
RETURNS NECESSARY TO INDUCE BORROWING 
Farmers in the survey indicated various specific investments 
which they considered profitable. However, the expected profits 
were apparently 110t of sufficient magnitude to motivate the 
investment via borrowing. An indication of the expected return 
TABLE 10. RATE OF HIGHLY PROBABLE RETURN NECESSARY TO CAUSE 
FARMERS TO BORnow MORE NON-REAL-ES1'ATE FUNDS. 
Rate of return Percent of farmers 
Would not borrow under any level of return............................................ 13.3 
10 percent........................................................................................................ 31.5 
25 percent........................................................................................................ 39.0 
50 percent........................................................................................................ 10.5 
100 percent........................................................................................................ 5.7 
Total.............................................................................................. 100.0 
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on capital that must be in prospect to encourage borrowing may 
be obtained from tablc 10. Farmers were asked what average 
returns they would need to expect to compensate for the un-
certainty surrounding the productivity of the investment. The 
indication is that, in general, a rather high premium above the 
cost of capital is needed to cause farmers to borrow. This again 
indicates the importance of uncertainty. The premium required 
would be perhaps reduced by a better technical knowledge of 
the enterprises to be" undertaken with borrowed funds. Farmers 
may have only vague notions concerning the added returns, 
for example, from pasture improvement. However, as previously 
indicated, the primary eause for the rather large expected 
returns required is the instability of prices. 
EFFECT OF INTEREST RATES AND INCREASING RISK 
AS RELATED TO EQUITY 
Another consideration in the use of capital is the cost of 
credit. Borrowed capital is similar to any other production 
clement or resource in the sense that some expense or price is 
involved in its use. The price for borrowed capital is in the 
form of interest. Is the interest rate an important consideration 
in determining the quantity of capital used by farmcrs? The 
answers to previous questions suggested that the interest or 
price of borrowed capital was not the limiting factor in the 
the use of more credit. To test this possibility further, farmers 
were asked whether, wit.h the uricertainty of the market and 
production process as it now exists, they would use more bor-
rowed capital if the interest rate were 2 percent. The answer 
was negative in most cases (table 11). The difference of 3 
or 4 percent in the interest rate evidently is less important 
than uncertainty and other considerations which limit use of 
borrowed capital. The majority of the farmers indicated that 
they would not borrow additional funds even if credit could 
be acquired at no cost. The cost of credit becomes less import-
ant than thc discount of returns due to market uncertainty. 
The possible range of outcomes widens as the farmer's equity 
declines. If the rate earned on farm capital is less than the 
interest rate, the magnitude of loss widens as borrowing increases 
and the farmer's equity declines. When the productivity of 
capital is greater than the costs of credit, profits increase witll 
the amount of borrowing and the decline in the operator's 
cquity. Because of this widening range of possible outcomes; 
farmers vicw the optimum amount of borrowed capital in a 
purely subjective fashion. The level of the interest rate wei".hs 
less heavily than the subjective valuc which the farmer pla~es 
on the chance of loss as his equity declines. 
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TABLE 11. ESTIMATED EFFECT OF INTEREST RATES ON BORROWING FOR 
NON-REAL-EST ATE PURPOSES. 
Would b<>rro\\" more with no interest 
Would borrow more with interest rate of 2 percent 
Yes 
No 
Yes 
No 
Percent of farmers 
20.9 
79.1 
100.0 
17.6 
82.4 
100.0 
This subjectlve condition in the minds of farmers was very 
evident from their conversation. It was emphasized by nearly 
all farmers in the sample. The return from additional capital 
in the form of borrowed credit is discounted more nearly in 
terms of the risk and uncertain.ty of the outcome than in terms 
of the market interest rate. While it was impossible to make 
empirical measures of the rate at which the discount increases 
as equity declincs, it was an important consideration even for 
those farmers who would borrow more funds at lower interest 
rates. While they 'Would usc some additional capital, most of 
these farmers indicated that the amount of' added credit would 
be relatively small becausc of equity and unccrtainty consider-
ations. While both yield and price uncertainty condition the 
amount of borrowed capital which farmers are willing to em-
ploy, the operators in the sample seemed concerned mostly with 
price uncertainty. The great majority were still anticipating 
some sort of major price decline. 
ATTITUDES TOWARD BORROWING 
Farmers' decisions with respect to borrowing are no douht 
conditioned by a complex pattern of factors. In addition to the 
nncertainty elements of the price mechanism and the vagaries 
of nature, .farmers also consider the prevailing customs and 
folkways of the community. An assessment of the expected re-
turns by a farmer may lead to the conclusion that borrowing is 
justified. However, he may place a greater value on conforming 
to a pattern of nction consistent with the attitudes of the com-
munity and thus refuse to borrow. 
To determine the nature of these attitudes, two sets of ques-
tions were asked. Farmers were first asked if they felt that a 
farmer was generally "looked down upon" in their community 
because of his debts. Three situations were presented: (1) A 
beginning farmer who rents land, (2) a farm owner in middle 
life with children in school and (3) a farm owner whose family 
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ill grown and who is about to retire from active operations. 
Of the ]09 respondents, only 1.8 percent indicated that their 
respective communi ties "looked . down upon n the beginning 
farmer in debt. The percentages for the middle-aged and older 
farmers were 6.4 and 41.3 percent respectively. With the ex-
ception of the attitude toward the older farmer group, there 
appears to be no pronounced incidence of opinion stigmatizing 
an indebted farmer. 
To further refine the analysis of debt attitudes, questions 
were asked concerning the optimum debt for fanners in various 
situations. The six situations presented to respondents in the 
survey 'Were as follows: (1) Three young farmers, age 22, who 
were average in ability and had been reared on farms. Each 
was assumed to have equipment, but rented his land. The values 
of equipment and livestock, if any, of these farmers were $3,000, 
$6,000 and $9,000. (2) Three farmers, age 40, who owned their 
own farms, livestock and equipment. The total values of property 
of these farmers were $]5,000, $30,000 and $45,000. The inter-
viewed farmers were asked what they thought would be an 
optimum amount of borrowing for non-real-estate investments 
for each of these six farmers. The results are presented in table 
12 in the form of equity ratios. The equity ratio is the percent 
of total assets aetually owned by the farmer. Thu's if a tenant 
farmer owned equipment and livestock worth $6,000 and bor-
rowed an additional $6,000, his equity ratio would be 50 per-
cent. 
The important point to note is that the interviewed farmers 
were generally willing to recommend a weaker equity position 
than they themselves currently have. This may be seen from 
table ]3, which gives the distribution of the equity ratios ot 
TABLE 12. RECOMMENDED EQl1ITY RATIOS FOIt VARIOUS CLASSES 
OF FARMERS.* 
Age 22 
Initial capital 
Cia"" Recommended 
equity ratio 
S3. O(XL..................................................................................... ................ 62.8 
6. 000........................................................................................................ 66. 1 
9.000........................................................................................................ 72.1 
Age 40 
Initial capital $15.000 .. _ .. _.............................................................................................. 73.6 
30.000...................................................................................................... 77.8 
45.000......................................................................................... ............ 81.6 
"'An annlysis of variance indicated that a significant ehange occurred in recommendp.d 
equity ratioB of young farmer ... s their initial capital increased. This was not true for the 
responses concerning the older group. See Appendix D. 
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TABLE 13. FREQUENCY DISTRIBUTION OF FARMERS BY EQUl1'Y RATIO. 
SOUTHERN lOW A. 1950. 
Equity ratio Number of farmers 
100 porcent (no debt)...................................................................................... 39 
90 - 99 percent.............................................................................................. 27 
80 - 89............................................................................................................ 20 
70 - 79............................................................................................................ 12 
60-69............................................................................................................ 7 
undor 00 percen t.............................................................................................. 4 
TotaL............................................................................................ 109 
farmers interviewed in the survey. The average equity ratio for 
the group of interviewed farmers was 88.9 percent, which is 
considerably above the recommendations given by the farmers 
themselves. In summary, there is little evidence to believe that 
farmers refrain from borrowing because they fear censure from 
their neighbors; the uncertainty stemming from the external 
economic and physical forces appears to be the prime deterrent. 
PROCEDURES FOR INCREASING RESOURCE 
PRODUCTIVITY 
The data presented in the various sections of this study 
indicate that quite wide differences in resource productivity 
exist between areas of Iowa agriculture. These differences are 
important even in peacetime; the satisfactions of families and 
the nation of consumers are 110t as great as possible when 
economically more productive employments can be found for 
resources. While non-monetary returns may attach to and con-
dition the extent to which labor and capital should be moved 
to alternative locations, the large differences in value produc-
tivities suggest that the opportunity exists for a more efficient 
organization of resources now employed in Iowa agriculture. 
The differences have perhaps even greater implication in a 
defense or war-geared economy. 
TRANSFER OPPORTUNITIES WITHIN IOWA FARMING AREAS 
One opportunity for bringing returns between farming areas 
into line is the transfer of resources between farming areas 
(e.g., from southern Iowa to the Cash Grain Area). This mea-
sure would, generally speaking, deter the mechanization and 
increase in farm size in the more productive areas (measures 
believed to be consistent with efficient resource use) if it were 
to come about through an increase in the number and decrease 
in the size of farm units. However, the possibility exists that 
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the total product from farming resources in Iowa might be 
increased through a shift of operators from small, unproductive 
units in southern Iowa to larger units in other parts of the 
state. This transfer might entail change of the status of the 
farmer from one of operator to one of hired man. In many in-
stances, the income of the family would be greater on a yrar-
around hired hand basis than as an operator of a small, unpro-
ductive unit. It is true, however, that many families place a 
great enough value on the freedom, mode of living and other 
characteristics associated with farm entrepreneurship that they 
do not wish to make shifts of this nature. 
OPPORTUNITIES IN EDUCATION 
Many benchmarks exist and might serve as the criteria by 
which economic efficiency in a single area may be evaluated. 
Perhaps the most important single one would be that of returns 
in other industries and in locations out of the state. Empirical 
comparisons of this nature are, however, outside the scope of 
this investigation. Benchmarks used in this study, the returns 
from resources in the less productive as compared to the more 
productive areas of the state, are of importance for edl,lCational 
programs and other public policies directed within the frame-
work of the state. For example, equation of the· returns in an 
area such as the Southern Pasture Area with returns in the 
Cash Grain Area might be taken as one goal of extension and 
other agricultural education programs. Objectives of this nature 
involve many specific proposals. While the transfer of labor 
resources from southern Iowa is at a greater rate than for other 
areas of the state, the number of workers relative to the capital 
in the former region is still great. An important phase in edu-
cating farm youth in an area of low productivity should thus 
be one of increasing their opportunities to move to other agri-
cultural areas and to nonfarm employments. The outIook for 
this type of transfer is particularly favorable during the defense 
program and full-employment period which promises to be a 
certainty for some years into the future. For example, voca-
tional education in southern Iowa might revolve around the re-
turns from farming in central Iowa as much as around the 
list of practices recommended for the pasture in southern Iowa. 
A beginning farmer, if he is not too attached to the ties of the 
home community, may maximize his income as much by moving 
to an area where resource returns in the aggregate are high as 
in sorting out scattered practices which give high returns in 
an area of generally low productivity. 
It is important that heavy emphasis be placed on the appli-
cation of new farming techniques in areas such as southern Iowa. 
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However, the basic problem, on the one hand, is one of an over-
supply of labor relative to the quantity of capital (including 
land) in the area. On the other hand, the basic problem is one 
of a deficit of capital in the form of livestock and soil improve-
ments. Thus agricultural education for those persons on unpro-
ductive units necds to be directed at providing information on 
and skills for outside opportunities. 
CAPITAL ADDITIONS 
. A movement of low-return labor from such areas as southern 
Iowa implies many adjustments within the area. To the extent 
that an exodus of farm workers is accomplished through a re-
duction in numbers of farm operators, the opportunity is open 
for the remaining farm operators to expand the scale of their 
operations through farm consolidation. The rate of farm con-
solidation in southern Iowa has been at a rate as great or 
greater than elsewhere in the state (see table 14). However, it 
is necessary that adjustment in this direction be cont.inucd if 
the returns pCI' farm from resources employed on soils such.as 
'VelIeI', Lindley and Sharpsbmg are to be brought to a level 
of farms on Clarion-Webstcr or Tama-Muscatine soils. 
While a reduction in the labor force in southern Iowa repre-
sents one means of increasing the product per worker and per 
farm, the opportunity of increasing' .rcturns through the addi-
tion of capital in the area is also great. This adjust.mcnt. is 
needed particularly in thc addition of conservation and soil 
improvements, livestock and related forms of capital. However, 
it cannot be brought about through informing farmers of llew 
practices when the new techniques require considerable capital 
outlays. As was shown by the data analyzed, it is the farmcrs' 
unwillingness to use capital in the form of borrowed funds 
which limits major adjustments in farming systems (such as 
TABLE 14. PERCENTAGE CHANGE IN NUMBERS OF FARMS BY TYPE-
OF-FAR.MING AREAS. 1920 TO 1940.* 
Area 1920-1030 1030-1940 1920-1940 
N orthenot Dairy Arca. __ ....................... ~ ...................... . - .9 .7 - .2 
Cllsh Grain Area .......................................................... .. 1.0 -1.1 
- .1 
Western Ijvestock Aren._ ............................................ . .7 -2.8 -2.1 
Eastern Livestoek Atea. __ ............. u •••••••• __ ••.••••••••••••• __ •.. -2.9 
- .9 -3.8 
Southern Pa.turo Arc3 ................................................. . -4.2 -2.5 -6.6 
*Arca designations "ro the Same as thote moo in table 1. Changes arc for farms o\'cr 19 
acres in f'lizc. 
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those involved in shifting from grain farming systems to erosion-
control systems requiring' an expansion in the outlay for live-
stock). Perhaps greater stress needs to be given to education 
in the economics or returns of improved farming systems and 
added capital; an awareness of the vcry great rcturns to be 
realized from capital invested in particular practices or farming 
systcms might cause farmers to discount the subjective risk 
and uncertainty which restricts the use of borrowed funds by 
many. However, this obstacle to use of capital cannot be elimi-
nated to a great extent until less uncertainty is inhercnt in 
market prices. On the basis of the survey data, availability o[ 
credit is not a major obstacle to use of added capital. 
PRICE AND RELATED PROGRAMS 
Price subsidies and programs may act as a deterring influ-
ence to the readjustment of resource combinations in low-
productivity areas. The outflow of labor tcnds to be restricted 
when returns in farming are increased through price subsidies 
and especially whcn these income measures have an implied 
deg'l'ee ot' permanence. Too, increascd incomes through price 
subsidies in various forms also may cause an increase or main-
tain land values in a manner to impede the expansion of farm 
size by operators who remain in the area. Perhaps price and 
income subsidies need to be tied to programs which increase 
non-farm skills and make for greater mobility. Employment 
agencies, travel subsidies and related incentives have been sug-
gested as prescriptions of this nature. These programs, however, 
arc perhaps best adapted to areas of extremely law incomes such 
as the Appalachian Mountains and similar farming al'eas. The 
existence 9f stable employment opportunities with sufficiently 
attractive returns may prove to be the greatest aid in drawing 
surplus labor resources from areas such as southern Iowa. The 
opportunity here may be particularly favorable in the national 
preparedness period which is ahead. However, educational 
activity should also focus on facilitating this adjustment. 
UNCERTAINTY PRECAUTIONS 
Addition of capital to present farming units is conditioned 
largely by the quantity of capital which individual farmers 
already possess and by their unwillingness to accept increasing 
risk as equity declines through further borrowing. More capital 
will not be brought into areas of limited capital through the 
mere knowledge that the returns of' resources may be greater 
than the cost of the capital. As long as the returns may be posi-
tive but some chance of unfavorable turns of prices exists, the 
uncertainty involved will continue to restrict the amount of 
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borrowed funds which farmers will use. In areas where an im-
portant number of farmers are severely limited on funds, greater 
capital intensity in farming can perhaps be brought about only 
through the following procedures: 
1. Undersizcd and extremely low-income :farms may be 
eliminated by facilitating the movement of the operator and his 
family to employments where incomes are greater. The small 
land area may then be absorbed by a farmer who has ample 
capital or who has an equity justifying the use of more borrowed 
funds. The intensity of capital on the given land area may then 
be greater than previously. 'fhe absorbing farm may be able to 
operate the consolidated tract with little or no additional invest-
ment in machinery and thus can put the added capital largely 
into soil improvement and livestock. 
2. Uncertainty of the market can be lessened by pricing 
programs which help eliminate wide price swings. This step may 
involve several distinct procedures such us storage programs, 
forward prices and crop insurance plans. Initiation of price 
policies of a nature and magnitude to eliminate the major por-
tion of income unccrtainty involves perfection of many mechan-
ical and political details. Possibilities of improvement in the 
market mechanism as a means of increasing production efficiency 
is an alternative which should receive important consideration, 
however.2o 
. 3. Banks and other credit firms can work more closely with 
farmcrs in isolating capital investments which have high l:eturllS 
and which arc relatively certain. Possibilities here are far from 
being fully exploited. 
4. In the absence of or along with other altcrnatives, the 
public itself can assume a greater portion of the risk and un-
certainty which attends greater use of capital. Credit facilities 
and services of' the nature provided by the Parmcrs Home 
Administration are of this general nature. However, it is 
entirely possible that these types of serviccs might well be ex-
tended to additional low-capital and low-income farms which 
do not now have access to funds from other sources. Important 
at the same time is management which not only helps the indi-
vidual farmer in isolating productive investments but also 
helps minimize the risk and uncertainty through selection of 
alternative production processes and procedures. 
5. Extcnded managerial services and assistance by public 
educational institutions should be emphasized and related to 
all of the alternatiycs outlined above. 
20 For details of some possibilities here see Johnson. D. Gale, Forward 
pl"iccs for agriculture. University of Chicago Press. Chicago. 1948; and 
Shepherd, G. S., Agricultural price policy. Iowa State College Press. Ames. 
1947. 
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APPENDIX A. DESIGNATION OF TYPE-OF-
FARMING AREAS. 
In the analysis of the federal Census data, the folIowing classifi-
cation of counties was employed. 
1. Northern Cash Grain 
Clay Kossuth 
Dickinson Osceola 
Emmet Palo Alto 
Hancock 
2. Western Meat Production 
Audubon Monona 
Buena Vista Montgomery 
Carroll O'Brien 
Cass Page 
Cherokee Plymouth 
Crawford Pottawattamie 
Fremont Sac 
Harrison Shelby 
Ida Sioux 
Lyon Woodbury 
Mills 
3. North Central Cash Grain 
Boone 
Calhoun 
Dallas 
Franklin 
Greene 
Hamilton 
Hardin 
Humboldt 
Pocahontas 
Polk 
Webster 
Wright 
Meat Production 
Lee 
4. Eastern 
Benton 
Cedar 
Clinton 
Des Moines 
Grundy 
Henry 
Iowa 
Jasper 
Jefferson 
Johnson 
Keokuk 
Linn 
Louisa 
Mahaska 
Marshall 
Muscatine 
Poweshiek 
Scott 
Tama 
Wapello 
Washington 
5. 
6. 
7. 
Northeast Dairy 
Allamakee Fayette 
Blackhawk Floyd 
Bremer Howard 
Buchanan Jackson 
Butler Jones 
Cerro Gordo Mitchell 
Chickasaw Winnebago 
Clayton Winneshiek 
Delaware Worth. 
Dubuque 
South Central Pasture 
Adair Marion 
Adams Taylor 
Guthrie Warren 
Madison 
Southern Pasture 
Appanoose Monroe 
Clarke Ringgold 
Davis Union 
Decatur Van Buren 
Lucas Wayne 
In the classification used by Holmes the Western Livestock and 
Northeastern Dairy areas contain the same counties as listed above. 
By combining the Northern Cash Grain and North Central Cash Grain 
areas above, the result corresponds to Holmes' Cash Grain Area. 
Holmes' Southern Pasture Area includes areas (6) and (7) above and 
Jefferson, Lee and Wapello counties, which are in the Eastern Meat 
Production Area in the above listing. 
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APPENDIX B. PROCEDURE FOR AREA COMPARISONS 
OF MARGINAL PRODUCTIVl'l'IES 
The production function fitted to the 1939 and the 1950 sample 
data is linear in the logarithms of the observations. Thus the regres-
sion equation (production function) may be written . 
log Y = log a + III log Xl + b2 log X, + b. log X. + b, log X, 
+ b. log X. 
where Y = gross sales (dollars) 
X, = land and buildings (dolIars) 
Xo = labor (months) 
X. = machinery and equipment (dollars) 
X. = livestock and feed (dollars) 
X. = miscellaneous expense (dollars) 
The regression coefficients (estimated'values of the b's) are the elas-
ticities of production for the respective inputs. The elasticities are 
assumed to be constant throughout the range of observations. The 
elasticity of production of a given input, e.g_ land, is defined as 
dY X, 
. --dX, Y 
APPENDIX C. METHODOLOGY USED IN THE 1950 
SOUTHERN IOWA PRODUCTIVITY ANALYSIS 
AND THE 1!J3!J SAMPLE DATA 
1, SAMPLING PROCEDURE 
The segment method of sampling was employed for the 1950 data 
with 40 segments in the 10 counties composing the Southern Pasture 
Area as given in Appendix A. One segment normally constituted a 
day of interviewing. Eligible farms for this survey were defined as 
census farms over 30 acres in size. The sampling rate was one farm 
out of 78.2. 
The interviews were made mostly in July of 1950. The rule of one 
call· back was used. Refusals on a portion or all of the schedule and 
the absence of farmers on the first call-back reduced the number of 
completed schedules to 109. 
The 1939 data were drawn from a random sample of Iowa which 
was based on area segments. Tile details of this Eample are outlined 
elsewhere! 
2. PROCESSING OF THE DA:TA 
To enable estimation of the production function, data were obtained 
in both surveys concerning costs and returns of the farm business. 
For the 1950 sample data, gross product included cash Eales, home 
consumption and inventory changes between July 1, 1949 and July 1, 
1950. The input category, land and buildings, was measured in dollars 
to more adequately reflect the rather wide variations occurring in 
this area in the quality of land. Farmers were asked the present 
market value of the land and buildings they operated rather than it 
1 See Jessen, R. J. Statistical investigation of a sample survey for obtain-
ing farm facts. Iowa Agr. Exp. Sta. Res. BlI!. 304. 1942. 
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long-time value_ Labor inputs were measured in months, and although 
the question was asked concerning labor used, it was felt that the 
responses were more in terms of labor available for use_ Machfnery was 
inventoried by a description of age and model, and values were calcu-
lated by the writer to make the valuations more uniform and to save 
time in the field. Likewise only physical data were collected in ref-
erence to livestock and grain and their values were computed using 
uniform prices. The livestock and feed category included beginning 
inventory of livestock, feed fed and livestock expense. The miscellane-
ous expense category included fertilizer, . lime, seed, insurance on 
buildings, minor building repairs and custom work hired by the farmer. 
Similar data were drawn from the 1939 sample data which included 
the variables mentioned above with the accounting year extending from 
Jan. 1, 1939 to Dec. 30, 1939. 
A Cobb-Douglas production function was fitted to the 1939 data 
and that collected in the 1950 ten-county area. These farms in the 
1950 survey constitute a random sample of farmers in .this area who 
farmed the same units in 1949 and 1950. It was felt that more accurate 
information might be obtained by taking a recent date for inventories 
than by getting inventories for Jan. 1, 1949 and Jan. 1, 1950_· This 
assumed gain in accuracy, however, created the problem of evaluating 
certain goods in process, namely, crops not yet harvested. This was 
handled by including for this part of the study only those farms which 
had the same acreages in 1949 and 1950. Then by making the rather 
realistic assumption that no radical changes occurred in the cropping 
systems, the value of crops not yet .harvested became the same on 
the two inventory' dates. 
In the opinion of the investigators, the likely gain in accuracy 
from shortening the memory span made the alteration In accounting 
procedure desirable. The size of the sample was not materially de-
creased; out of 109 farmers interviewed, 90 were farming the same 
acreages. However, the population to which inferences can be made is 
limited to that of farmers operating over 30 acres and farming the 
same units in 1949 and 1950. This may tend to overstate the marginal 
productivHies for the population of all farmers farming over 30 acres 
in this area. This would be true if tile farmers moving to new farms 
in 1950 combined their resources in a less efficient fashion than those 
who farmed the same units for both years. Because of the extreme 
detail involved in obtaining (a) productivity data and (b) infor-
mation on farmer expectations and attitudes on capital use, the size 
of the sample was restricted to the size indicated. Probability tests 
suggest that the sample was of sufficient size for the productivity 
estimates particularly. 
3. STATISTICAL ANALYSIS 
The following equation was estimated by least-squares multiple 
regression analysis. 
log Y = 0.2284 log X, + 0.0278 log X. + 0.1031 log X. 
+ 0.4963 log X. + 0.2455 log X. - 0.2016 
The notation employed is the same as that in Appendix B. The rates 
of substitution (machinery for labor) and the added gross sales from 
ilicreased investments may be estimated by substitution in this equa-
tion. 
The resulting adjusted coefficient of multiple correlation R was 
0.9135, which is significant at the 1 percent level. This is not supris-
ing since from the theory of the firm it is to be expected that gross 
product should be highly related to the combined action of the inputs. 
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'I'ABLE I. ELASTICITIES OF PRODUCTION OF CERTAIN CLASSES OF INPUTS 
FROM A SAMPLE OF FARMS IN THE SOUTHERN PASTURE AREA, 1949-50. 
Input 
Land and buildings .. __ . ___________________________________ ......... _ ... _ ... _. ______________________________ _ 
Labor _____________ .. __ ._._ .... _. __________ . ______ ....... __ . _______ . _________________ . ___________________ . ___________ _ 
Machincry and equipment. ____________ .. __ ... _._ .... __ ..... _ ......... _____ ... _ .. __ ... _ .... _ .. _ ........ 
Livestock and fced. ____ .............. _______ ... __ .... ________ ..... _________ .. ___ ... ___ . ________________ __ 
l\liscella ne('lllS cxpcn ~e ____ .. ________ ... _ ................. __ . __ . ____ .. __ ................................... . 
Sum ___ .... __ ...... _ ............... _ .... _ .. ___ . ___ ._._. _________ ... _____ ..... _____ . _________ .. ____ . _____ .. __ . ____ . _____ . 
*Significant at the 1 percent lovel of probability. 
Elo.Rticity 
0.2284* 
0.0278 
0.1031 
0.49(l3~ 
0.2455* 
1.1011 
The elasticities are presented in table 1. These elasticities have the 
following interpretation. In the case of land, an increase of 1 percent 
would, under the assumption of no changes in the other relationhips, 
increase total product on the average 0.2284 percent. Given the regres-
sion assumptions, this means that the other inputs could be at any 
level within the range of the data. More realistically, however, the 
change in amount of one input is usually associated with changes in 
other inputs so that these results are probably of more use in evaluat-
ing the general nature of the elasticities in the area than in Citing 
specific recommendations to farmers. 
The sum of the elasticities of the Cobb-Douglas function yield the 
nature of returns to scale. The result here is greater than unity, thus 
indicating increasing returns to scale. However, the sum of the elas-
ticities may be tested to determine if it differs significantly from con-
stant returns to scale. Tintner2 has devised a method for testing the 
hypothesis of constant returns to scale when a Cobb-Douglas function 
has been fitted. A new regression function is fitted with the added 
restrictipn that the sum of regression coefficients be equal to unity. 
Let Q1 denote the error sum of squares in the original equation and Q; 
be the error sum of squares in the equation fitted with the restriction. 
Since Q2 is the result of a poorer fit it is larger. 
Q1 = 1.589 
Q2 = 1.607 
The hypothesis is tested by use of the F-test in the comparison of Q1 
and the difference Q2 - Q,. 
Q.-..... --.--_ .. _-_ .. _ ......... _ ... --......... --._ ........ _ .. --
Qt_ .............. __ .. _ ... _ .... ________ .. _ .. _ .......... _ ...... .. 
Q,-Qt_ .. _ .............. _ .......... ____ .. __ .............. _ 
Analysis of variance for returns to scale 
Degree of 
freedom 
83 
84 
Sum of squares 
1.607 
1.589 
.018 
Mean square 
0.019 
0.018 
F = 1.07 with 84 and 1 degrecs of freedom, which is not significant at the 5 percent level 
of probability. Thus the hypothesis of constant returns to scale is not rejected. 
2 Tintner, Gerhard. A note on the derivation of production functions from 
farm records. Econometrica 12 :30-31. 1944. 
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APPENDIX D. ANALYSES OF' VARIANCE FOR 
OPTIMUM: EQUITY RATIOS 
TABLE 1. ANALYSIS OF VARIANCE OF RECOMMENDED OPTIMUM EQUITY 
RATIOS FOR HYPOTHETICAL FARMERS, AGE 22, WITH VARIOUS 
AMOUNTS OF INITIAL CAPITAL. 
Owned capital: S3,OOO, $6,000 and S9,OOO. 
Source 
TotaL ..................................................... . 
Among capital groups. __ ...................... . 
Within capital groups ........................... . 
Degree. of 
freedom 
314 
2 
312 
F = 18.48 with 2 and 312 degrees of freedom. 
Sum of squar~. . Mean square 
44,295 
4,690 2345.0 
39,605 126.9 
TABLE 2. ANALYSIS OF VARIANCE OF RECOMMENDED OPTIMUM EQUITY 
RATIOS FOR HYPOTHETICAL FARMERS, AGE 40, WITH VARIOUS 
AMOUNTS OF INITIAL CAPITAL. 
Owned capital: $15,000, $30,000 and $45,000. 
Sourrc 
Total ....................................................... . 
rmong capital group •. _ ........................ . 
Within capital groups._ ........................ . 
Degree. of 
freedom 
314 
2 
312 
F = 1. 04 with 2 and 312 degrees of freedom. 
Sum of squa,,,s 
53,141 
3,332 
49,809 
Mean square 
1,666.0 
1.596.4 
